Two slow stages in refolding of bovine carbonic anhydrase B are due to proline isomerization.
Kinetics of refolding of bovine carbonic anhydrase B have been studied by the "double-jump" technique (i.e. the dependence of protein refolding on delay time in the unfolded state after fast unfolding). It is shown that two stages (the slow with a relaxation time of t1/2 approximately equal to 120 s and the superslow with t1/2 approximately equal to 600 s) observed during refolding of bovine carbonic anhydrase B are due to trans-cis isomerization of proline residues. The dependences of rate constants of these processes on temperature and on the final denaturant concentration were measured. Activation energies of both processes are the same, Ea = 18(+/- 2) kcal/mol. The rate constants of protein refolding do not depend on the final concentration of urea under native conditions. In addition, the rate of isomerization of essential proline residues in the "molten globule" intermediate state of bovine carbonic anhydrase was measured and found to be equal to that for unstructural polypeptides. The effect of several proline residues on carbonic anhydrase refolding is discussed.